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INTRODUCTION
As a discipline, epidemiology has witnessed tremendous growth in size and diversity of content over the past two decades (1) (2) (3) (4) (5) . The focus of epidemiology has evolved from description of diseases and exposures that lead to disease, to include genes, the environment, and social factors (5) . The field of epidemiology has grown to encompass a number of subspecialties such as neuroepidemiology, pharmacoepidemiology, social epidemiology, psychiatric epidemiology, and genetic epidemiology (1, 4, 5) . Although this growth has helped epidemiology to become a major factor in solving many of the public health problems of society, it has also led to the field becoming somewhat fractionated with a lack of standardization, raising the question of what are the fundamental competencies of the profession (5, 6) .
The Institute of Medicine underscored that in the face of the public's immense reliance on public health (epidemiology in particular) to assist in the identification and containment of communicable diseases, environmental hazards, chronic disease and disaster preparedness it is necessary that more epidemiologists be trained in subdisciplines (1) . However not only does public health face a workforce shortfall in its attempts to keep up with the need for trained epidemiologists, but it struggles with disparities in the number of racial/ethnic minority epidemiologists (7) (8) (9) (10) entering the profession and completing doctoral degrees. In 1995, the Minority Affairs Committee developed for the American College of Epidemiology (ACE) a widely distributed and accepted Statement of Principles that ''the profession of epidemiology needs to achieve racial, ethnic and cultural diversity, at all levels, in order to contribute fully to public health for all populations'' (11) . Within ACE, the Minority Affairs Committee (MAC) recommends ''ways to increase representation of minorities in the profession of epidemiology, increase participation of minorities in the College, and improve the health status and risks of minorities and ethnic groups'' (11) .
The MAC has a long tradition of tracking the progress of racial/ethnic diversity in the field of epidemiology (7) (8) (9) (10) . To characterize the epidemiology workforce, its job diversity, and continuing education needs, the MAC 
METHODS
The human subjects' protocol for this study was approved by the University of Maryland Institutional Review Board. All materials were designed by members from the American College of Epidemiology's MAC and Membership Committee. A scannable self-administered questionnaire was used to collect sociodemographic information, place of employment, subspecialty, and continuing education needs from attendees of the 2006 Congress of Epidemiology in Seattle Washington. The survey questionnaires were distributed at the ACE exhibit booth and took an average of 5 minutes to complete.
The survey consisted of predominantly multiple choice items to assess race and ethnicity, income, highest degree received, and other sociodemographic and employment characteristics. The categories for the place of employment question were based on categories used in the National Science Foundation (NSF) Survey of Doctoral Recipients. Broad categories were used to collect estimated total income for 2005 in U.S. dollars, and reduce item nonresponse. Respondents were asked to identify their epidemiology subspecialty from a list of 25 categories (e.g., cancer, cardiovascular disease, infectious disease), or write-in additional subspecialties in response to an ''Other, specify'' category. The survey introduction explained that participants could refuse to answer any or all of the questions; participation was completely voluntary. To maintain confidentiality, no identifiable information was collected in the survey.
Completed questionnaires were scanned and quality checks performed using Teleform (Version 5, Cardiff Software Inc. Solano Beach, CA). During analysis, frequencies were calculated and write-in responses summarized. Frequencies of race/ethnicity and place of employment were compared with data from other ACE reports (12) (13) (14) and the NSF Survey of Doctoral Recipients (2008). Workforce characteristics were compared with previously identified educational needs and competencies for the epidemiology workforce (6, (15) (16) (17) (18) . More than half of respondents (54.6%) reported a doctoral degree as their highest degree, whereas 27.5% reported a master's degree. Two-thirds of respondents had received their highest degree in Epidemiology. Other higher degrees mentioned included a wide range of fields (e.g., biostatistics, public health, environmental health, medicine, pharmacology, education/health promotion and psychology). The median estimated total income for 2005 in U.S. dollars fell within the $60,000-80,000 category, and 19.1% made $120,001 or more a year. Only 6.3% of respondents did not provide annual income information.
RESULTS

There
Many disciplines were represented in response to the epidemiology subspecialty question ( Table 2 ). The most commonly reported subspecialties were: cancer, environmental/occupational, infectious disease, reproductive, public health practice, and social epidemiology. ''Other'' epidemiology subspecialties included: alcohol, tobacco and other drugs/substance use; disability, maternal and child health, noninfectious diseases; ophthalmic; perinatal; respiratory; sports/physical activity; violence; behavioral, health services; military; population health; and survey administration.
Approximately 8 of 10 participants (79.9%) self-identified primarily as an epidemiologist. We included those 6 .8% did not consider epidemiologist as their primary identification. There were, however, similarities between participants who self-identified primarily as epidemiologists and those who did not. Both groups had the same median age (40 years) and median income ($60,000-80,000). However, those who considered themselves primarily an epidemiologist were more likely to be female and a citizen in the country where they worked. Those who did not consider themselves primarily an epidemiologist represented a wide range of subspecialties of which the largest numbers were biostatistics (12%) and public health practice (10.7%). Table 3 provides a summary of topics suggested by participants for future ACE, and other epidemiological (e.g., Society for Epidemiologic Research [SER], American Public Health Association) workshops and educational seminars. Fifteen topic areas were identified: children's health, chronic disease and cancer, community involvement/social aspects, diet and nutrition, health disparities, education, environment, ethics, genetics and biomarkers, global, infectious disease, policy, statistical and analytic methods, study design/procedures, and surveillance. By use of the recently released ''Competencies for Applied Epidemiologists in Governmental Public Health Agencies'' (15), public health practice competency domains were assigned to each of the 15 topic areas. For example, topics under community involvement/social aspects address three competency domains: analytic/assessment, community dimensions of practice, and cultural competency. Most of the requested educational topic areas (e.g., genetics and biomarkers, diet and nutrition) address the analytic/assessment and/or basic public health sciences domains. Education, ethics, and global topic areas address the domain of leadership and system thinking; policy workshop topics address the financial planning and management domain.
DISCUSSION
The main purpose of this survey was to characterize the epidemiology workforce, its job diversity, and continuing education needs. The American College of Epidemiology's strategic plan (2001) has identified two specific objectives that relate to continuing education of epidemiologists: ''Continue to work with allied organizations to increase educational opportunities for epidemiologists and consumers of epidemiologic information;'' and ''Create opportunities to exchange ideas about education for epidemiologists'' (19) .
Continuing (18) . The greatest needs for additional training were reported in surveillance system evaluation and knowledge of environmental and behavioral science in epidemiology practice.
ACE continues to offer continuing education workshops at national meetings of epidemiologists. At the 2008 ACE meeting, workshop topics were ethics, genetics, evolutionary epidemiology, diabetes in minority groups, processes for obtaining National Institutes of Health grants, and policy developments. Findings from our survey can be used to help define necessary competencies for epidemiologists. Competencies are needed in the rapidly changing field of epidemiology in order (15) . In examining Table 3 , our survey respondents suggested a wide range of topics that covered all of these core competencies.
In 2004, the Association of Schools of Public Health (ASPH) began developing a list of 10 core competencies that every MPH student should possess upon graduation (16) . Policy and ethics workshop topic areas are of particular relevance to epidemiology core competencies for MPH graduates, and support lifelong learning in order to remain a master of public health. The ASPH competencies are based on skill areas and are less specific (e.g., developing a foundation in basic epidemiologic concepts), whereas the Competencies for Applied Epidemiologists in Governmental Public Health Agencies are based on knowledge areas that professionals should possess to perform their job. Both sets of competencies, the Competencies for Applied Epidemiologists in Governmental Public Health Agencies and ASPH's, are merely guidelines and are not static; these competencies will require constant review and modification as the field of epidemiology continues to grow and diversify even more in the future in order to respond to the complex public health challenges.
Another goal of the American College of Epidemiology has been to increase the racial and ethnic diversity of its membership. Data on race/ethnicity based on annual membership indicate increasing diversity (13, (22) . Although 46.4% of our survey respondents worked in academia, median total income for 2005 in U.S. dollars was lower, falling within the $60,000-80,000 income category. However, it is not clear whether the reported income was a 9-or 11-month salary for academic survey participants but, in general, salaries for Congress participants were lower than the average reported ASPH salaries.
Limitations in using our results to characterize the entire epidemiology workforce are the low response rate and convenience sample design. Respondents to our survey may not be representative of the entire epidemiology workforce or of those who attended the 2006 Congress of Epidemiology. However, our response rate compares favorably to the approximately 15% response to a recent survey of members of 13 participating epidemiology societies (23) , and survey respondents were similar to all Congress attendees regarding geographic location.
Findings from our survey are comparable to ACE membership data and NSF survey statistics; each indicates an increasing racial/ethnic diversity of epidemiologists over time with the highest percentage employed in academia. Our results can help provide the basis for determining future educational/training priorities for epidemiologists based on their felt need for competencies and skills that can assist them to stay current with the changing times and developments in the field. Results can be used in a variety of ways, including assisting ACE and other epidemiological societies in planning scientific workshops and continuing education to meet expressed education needs of epidemiologists. The statistics on the growing numbers of doctoral and master's level racial/ethnic minority members can provide agencies and academia a basis for diversifying their workforces as well as their training curricula. Finally, these results can be used to help keep desired competencies for epidemiologists up to date as the field continues to expand and diversify.
As the 30th Anniversary of ACE approaches, it is especially important to review results of surveys such as the 2006 Congress of Epidemiology survey in order to provide the field with information about how the epidemiology workforce is changing, how to better meet continuing education needs of the workforce, and whether it is meeting its diversity goals. The Board of Directors of the American College of Epidemiology has approved a new workforce survey for its membership. We hope that other epidemiologic associations will also take such steps so that we may increase our knowledge of the training needs of epidemiologists necessary to meet the challenges and complex public health needs of the 21st century.
